Structural comparisons with NusG-CTD
None of the putative Rho binders found in the E. coli's interactome (Butland et al., 2005; Hu et al., 2009 ) is listed as a structural homolog of NusG-CTD (PDB# 2JVV) in the Dali database (http://ekhidna.biocenter.helsinki.fi/dali_server/). However, unbiased Dali searches upon which the database is built can miss structures displaying topologically-similar features.
For instance, while an unbiased Dali search with the structure of the aRPP29 protein (PDB# 1TS9) yields NusG-CTD (Z-score = 3.5), an unbiased search with the NusG-CTD structure misses aRPP29. We thus performed pairwise structural comparisons using the distinct DaliLite (Holm et al., 2008) and TopMatch (Sippl and Wiederstein, 2008) algorithms.
Published structures allowed comparisons of NusG-CTD with ~75% (36/48) of the putative Rho partners found in the interactome (Supplementary Table S1 ). Both algorithm searches indicated that Hfq, ribosomal protein L3, and Glutathionylspermidine synthetase/amidase (GssA) display some levels of topological similarity with NusG-CTD (Z-score > 2; Supplementary Table S1 ). These proteins also display topological similarities among themselves or with Rho's inhibitor YaeO (Supplementary Table S2 ; Gutierrez et al., 2007) .
Topological similarity between NusG-CTD and Hfq is consistent with the previous observation that the topologically-similar regions in the two protein folds also align structurally with the aRpp29 protein (Sidote et al., 2004) , as shown here (structural alignment performed with Dali):
Recall, however, that similarities between protein folds do not necessarily translate into similar protein surfaces since only backbone atoms are taken into account by the comparison algorithms. In fact, NusG-CTD, Hfq and YaeO display significantly different surface topographies and electrostatics (not shown), consistent with poor sequence conservations in their structural alignments (see alignment above, for instance). Yet, the fact that the three proteins both interact with Rho (this work; Gutierrez et al., 2007; Mooney et al., 2009 and references therein) and display similarities in their folds is intriguing. One possibility is that their topological similarities reflect features similarly important for their interactions with Rho. For instance, it has been proposed that the NusG:Rho interaction involves significant structural rearrangement of NusG-CTD upon binding to Rho (Chalissery et al., 2011) . The nonpolar, aliphatic NusG residues Gly146, Val148, Leu158, and Val160 are important for the interaction (Chalissery et al., 2011 ), yet are buried within the structure of NusG-CTD. The structural equivalents of these residues in Hfq are Gly34, Ile36, Ile44, and Leu46 (red boxes in the alignment above) and there are also nonpolar, aliphatic residues in YaeO at comparable positions (not shown). Thus, topological similarities among the proteins may simply reflect features required to expose specific residues at the protein surfaces for their interaction with Rho (induced-fit mechanism).
The function of GssA is obscure (Pai et al., 2006) and, to our knowledge, has never been linked to transcriptional regulation. Thus, reasons for topological similarity with NusG-CTD (Table S1) , if any, cannot be envisioned at this stage. In contrast, L3 contributes to rrn antitermination and can decrease Rho-dependent transcription termination (Torres et al., 2001) . It is thus tempting to speculate that the topological similarity between NusG-CTD and L3 (Supplementary Table S2 ) reflects the ability of L3 to interact and inhibit Rho directly.
This conjecture should however be rigorously tested in future work. 
Supplementary

Supplementary methods
Single-cycle transcription experiments.
Single-cycle transcription reactions were carried out essentially as described previously (Artsimovitch and Henkin, 2009; Rees et al., 1997) . Briefly, 10 nM of DNA template pT7A1-λcroG6 (which contains a CĺG mutation at position +6) were mixed in transcription buffer with E. coli RNAP (25 nM), UTP (1 ȝM), ATP (5 ȝM), GTP (5 ȝM), ApU (100 ȝM; IBA, Germany) and 32 P-αUTP (2.5 µCi/µL; ~0.3 ȝM). The mixture was incubated at 30°C for 10 min to form transcription elongation complexes stalled at position +24 (EC 24 ). Then, protein cofactors (e.g., Rho, Hfq, and/or NusG) were added before further incubation for 5 min at 30°C. Chase reactions were performed at 37°C in transcription buffer containing 100 ȝg/ml rifampicin, 20 ȝM ATP, 200 ȝM UTP, 200 ȝM CTP, and 200 ȝM GTP. Transcription reactions were then stopped and analyzed as described in the main text for standard transcription reactions. Note that UTP was present at a ~600 fold excess over 32 P-αUTP during chase reactions so that significant labelling occurred only during the preparation of EC 24 complexes and that further incorporation of 32 P into transcripts could be neglected (Artsimovitch and Henkin, 2009; Rees et al., 1997) . We have verified that under such "chase"
conditions, Hfq inhibits Rho-dependent termination about as well as with our standard transcription termination conditions (not shown). Standard conditions were preferred for most experiments because they are simpler and easier to manipulate (notably to assess the importance of the order of addition of protein components on Hfq-mediated antitermination) and because they result in higher band signal:noise ratios.
Protection assays with RNases.
We performed protection experiments following the general guidelines described in (Huntzinger et al., 2005 M urea, 0.4 mg/mL yeast RNA) from Ambion and that we performed cleavage reactions for 20 min at 50°C with either 0.2 U RNase A, 9 U RNase T1, or 0.25 U RNase T2.
It is important to recall that cleavages with the RNases are both sequence-and structure-dependent (Huntzinger et al., 2005) . Cleavage "footprints" observed in the presence of Hfq can thus be due to direct, steric protection of the corresponding tR1RNA nucleotides by bound Hfq as well as to alterations of the local RNA fold. It is thus not possible to derive unambiguously the secondary structure of Hfq-bound tR1RNA from the footprint data and the structure shown in figure 6A was derived from RNase cleavages observed in absence of Hfq. terminator from the trp operon of E. coli. The sequence of the 346 nt-long run-off transcript obtained with the pT7A1-trpt' template is shown on top of the figure. The multiple trpt' termination endpoints (Term) vary with experimental conditions (Zhu & von Hippel, Biochemistry, 1998, 37, 11202-14) and could not be identified unambiguously with our assay. Transcripts longer than the 'normal' run-off transcript (the corresponding band is identified by an asterisk next to the gel) are most likely formed once RNAP has reached the end of a pT7A1-trpt' template and carry on transcription after having switched to another template (Nudler et al., Science, 1996, 273, 211-217) . Conditions for transcription termination were identical to those described in the main text except that pT7A1-trpt' DNA was used in place of the pT7A1-cro template.
Rabhi et al. with the Rho factor from Mycobacterium tuberculosis (mtbRho). Conditions for in vitro transcriptions with the pT7A1-λcro or pT7A1-trpt' DNA template were identical to those described in the main text except that the E. coli Rho enzyme was replaced by mtbRho. Note that, under these conditions, transcript release sites are distinct for E. coli Rho and mtbRho (Kalarickal et al., J. Mol. Biol, 2010, 395, 966-82) . construct. Experiments were perfomed in the presence of 10 mg/l of bicyclomycin (Bcm). Note that Hfq expression from pBAD-Hfq is not totally shut-off in the repressed state (see Sledjeski et al., J. Bacteriol., 2001 , 183, 1997 . (b) Representative northern blots show that, in absence of Bcm, the amounts of tRNA Arg5 are very low in both hfq + and hfq -strains, wichever the tR1-containing operon that is probed.
Addition of 10 mg/l Bcm to the culture media increases significantly the amounts of tRNA Arg5 formed with the various tR1-containing operons. The Graph shows that the amounts of tRNA Arg5 formed in hfq + and hfq -strains as a function of Bcm concentration are not significantly different with the ∆35-127 construct, which lacks the region of the cro ORF that is protected in vitro by Hfq from RNase degradation (see Fig.  6A and Supplementary Fig. 9 ). The ratios of tRNA figure S6 ) and with (+ lanes) or without (-lanes) 100 nM Rho. Lower Rho concentrations were insufficient to trigger full retardation of the R 106 D 43 band in the conditions of the assay (incubation at 20°C in helicase buffer), although optimal substrate unwinding required only 20 nM Rho. The binary Rho:substrate and ternary Hfq:Rho:substrate complexes are identified by the C2 and C3 arrows, respectively.
